Th are the parents of the three natural decay series, called the uranium (U) series, the actinium series and the thorium (Th) series, respectively. Each of these series consists of many daughter products generated through successive decay of parent radionuclides. In the three long-lived series, decay cascades produce radioactive daughter nuclides, ultimately resulting in the stable isotopes of 208 Pb, 207 Pb and 206 Pb. Natural uranium is a composite of the isotopes 238 U (99.28%), 234 U (0.0057%), and 235 U (0.72%) While on a mass basis there is far more 238 U than 235 U in a natural sample, the activity ratio is approximately 21:1 [1] . The behavior and distribution of these decay series radionuclides in the environment are based on their biogeochemistry and half-life (t 1/2 ), and the nature of their surroundings.
Gamma radiation emitted from naturally occurring radioisotopes, such as the radionuclides from the 232 Th and 238 U series and their decay products (also called terrestrial background radiation) and 40 K, which exist at trace levels in all ground formations, represents the main external source of irradiation to the human body. The activity concentrations of radionuclides were measured using a HPGe spectrometer. The radium equivalent, the external hazard index, the absorbed dose and the annual effective dose were assessed and compared with results of other studies and with the worldwide average value in the United Nations Scientific Committee on the Effects of Atomic Radiation report [2] .
II.
Materials and methods
Samples collection and preparation
A total of 30 igneous rock samples were collected randomly along the road between [Idfu, Marsa Alam] in eastern desert of Egypt figure 1. The masses of the collected samples varied between 250 and 350 gm. The samples were ground and crushed to fine grain size of about 100 mesh to small pieces and sieved in order to homogenize it and remove big size. The samples were then drying at 100 oC for 48 h to ensure that moisture is completely removed. The powdered samples were packed in a standard plastic container (7.5 × 5.5 cm) and after property tightening the threatened lid, the containers were sealed with adhesive tape and left for at least 4 weeks before counting by gamma spectrometry in order to ensure that the daughter products of 226Ra up to 210Pb and of 232Th up to 208Pb in secular equilibrium with their respective parent radionuclides and then the gamma ray spectrum was accumulated to up to 900 min [3] . 
Sample counting and detector efficiency calibration
The samples containers were placed into the active volume of a shielded high purity germanium (HPGe) detector with its electronic circuits and the lead shield contained two inner concentric cylinders of copper and cadmium. The detector has a potopeak relative efficiency of about 45% and an energy resolution of 1.91 keV FWHM for the 1332 keV gamma transition of 60 Co. The detector was calibrated in absolute efficiency using a mixed twelve radionuclides gamma standard QCY48 [4] , Table I (obtained from Physikalisch Technische Bundesanstalt PTB, Germany at 2006). The standard was enclosed in the same plastic container used for the measuring of igneous rock samples Figure 2 . The environmental γ-ray background at the laboratory site was determined using the same standard plastic container under identical measurement conditions from measurements prior, during and after the experiments, it was found that the background levels in the laboratory were maintained constant during the whole period of the measurements (one month). 
Where NP is the number of count in a given peak area corrected for background peaks of a peak at energy E, Th and 238 U and their decay products, the γ-ray transitions to measure the concentration of the assigned nuclides in the series [4] (2) where CR 187 is the count rate of the peak centered at 187 keV, Peak ) [1] . The analysis of output spectrum was carried out with the help of commercial software programme Maestro 2.1 (EG&G ORTIC), and manually with the use of a spread sheet (Microsoft Excel).
Calculation of Statistical error for measurement process To correct
Ei A to actual activity in sample, we must apply the necessary corrections to the count rate. Some typical corrections include: 1. Counter efficiency = ε 2. emission probability of emitted radiation = I We can get the relative uncertainties of input value. 
III.
Calculation of radiological effects 
Where D is the dose rate in nGy.h -1 and U C , Th C and K C are the concentrations of uranium, thorium and potassium, respectively.
Representative level index (I γr ):
In order to examine whether the samples meets these limits of dose criteria, Another radiation hazard index, the representative level index, I γr , used to estimate the level of γ-radiation hazard associated with the natural radionuclides in specific investigated samples, is defined as [6] from the following Equation (6) 
External hazard index (H ex ):
The ultimate use of the measured activities in building materials is to estimate the radiation dose expected to be delivered externally if a building is constructed using these materials. To limit the annual external gamma-ray dose to 1.5 mSv.y 
Internal hazard index (H in ):
The internal exposure to 222 Rn and its radioactive progeny is controlled by the interned hazard index (H in ) which is given by [7, 8] .
; 4810 259 185
For the safe use of a material in the construction of dwellings, index (H in ) should be less than unity and the maximum value of (H in ) to be less than unity [9] .
IV. Results and discussion
As can be seen from Ra activity ratio ranged from 0.83 to 1.60 with an average value of 1.17, and from 0.88 to 1.17 with an average value of 1.03, respectively, which closed to the unity.
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www.iosrjournals.org 44 | Page Table 3 compares the reported values of natural radioactivity for igneous rock obtained in other published data with those determined in this study. As shown in table 3, the radioactivity in igneous rock samples varied from one country to another. It is important to point out that these values were not the representative values for the countries mentioned but for the regions from where the samples were collected. The values of the radionuclides concentration for all the selected igneous rock samples in present study were closed to be in the same range may be low of the corresponding material in other published.
It is important to assess the gamma radiation hazards to human associated with the used these samples for buildings; these were done by calculating the different radiation hazard indices. The radium equivalent activities of samples under investigation were calculated on the basis of equation (4) and are shown in Table 4 . The average Ra eq value for the studied area 65.51 Bq.kg -1 are below the internationally accepted value 370 Bq.kg . These calculated values were lower than the estimate of average global terrestrial radiation of 55 nGy.h -1 except sample No. 28 because of the uranium concentration in the sampling region is more dependent upon the climate, seasonal variability and the effects of evapotranspiration and the concentration of suitable complexing agents which can increase the solubility of uranium. The concentrations vary considerably spatially and temporally. The temporal variation may be seasonal, affecting changes in rainfall and run-off. Increased rainfall may result in more effective leaching and/or transport of uranium and lead to an increase in uranium concentration, consequently increasing of radiological effects.
The value of radiation hazard index called the representative level index I γr equation (6) must be less than unity for the radiation hazard to be negligible, i.e. the average value of level index for the studied samples in this work ranging from 0.53 to 1.14. The I γr values are below the internationally accepted value 1 except in one sample.
The calculated external gamma-ray dose have an average values less than the acceptable value 1.5 mSv.y -1 [21, 22] , as shown in Table 4 . The external hazard index (H ex ) and internal hazard index (H in ), values for the studied areas are below the internationally accepted values. For the safe use of a material in the construction of dwellings, index (H in ) should be less than unity (from 0.13 to 0.31). For the maximum value of (H in ) to be less than unity [9] . The average calculated values of (H in ) for the samples studied in the investigated area ranging from 0.16 to 0.35 as shown in Table 3 . Therefore, the use of these materials in construction of dwellings is considered to be safe for inhabitants. 
V. Conclusions
The variation in concentration of radionuclides for thirty igneous rock samples was determined. ). The results can be considered as base values for distribution of natural radionuclides in the region and will be used as reference information to assess any changes in the radioactive background level due to geological processes.
